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1.0 INTRODUCTION  

1.1 Purpose  
This Standard Operation Procedure (SOP) discusses the specific method 
for sampling benthic macroinvertebrates in wadeable surface waters, 
using the California Stream Bioassessment Procedure.  This document 
includes modifications for low-gradient sites.   
 

1.2 Definitions  

1.2.1 Reach – A 100-meter section of a stream or creek to be sampled 

1.2.2 Riffle - A stretch of choppy water caused by a rocky shoal or 
sandbar 

1.2.3 Run – A stretch of smooth flowing water, not choppy 

1.2.4 Transect – A transverse line perpendicular to the flow of water 

1.2.5 Sweep – To move the net through the water, back and forth 

2.0 MATERIALS  
2.1 100-meter measuring tape 
2.2 D-framed kick net (0.5mm mesh) 
2.3 1-pint or larger plastic containers  
2.4 Plastic tray (i.e. 9 x 12 inches) 
2.5 Forceps 
2.6 Denatured alcohol 
2.7 Gloves with rubber palms 
2.8 California bioassessment worksheet  
2.9 Physical habitat quality form 
2.10 Bleach 
2.11 5-gallon bucket 
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2.12 Small pieces of white paper (approximately 2 inches by 2 inches) to use 

as labels. 

2.13 Pencils 

3.0 PROCEDURES 
Instructions included here are modified from the following documents: 
• California Department of Fish and Game, 1999. California Stream 

Bioassessment Procedure. Aquatic Bioassessment Laboratory. 
• U.S.EPA, 2001, Western Pilot Study Field Operations Manual for 

Wadeable Streams 

3.1 Determining the reach  

3.1.1 Each sampling site will consist of a reach of a stream or creek.  The 
length of the reach is determined by the presence and repetition of 
geomorphic channel characteristics (i.e. pool, run, riffle) as 
described in section 3.2.  When various characteristics are not 
present, the reach should be 100 meters in length (see section 
3.2.3).  It should begin approximately 30 meters above or below 
any bridge abutment or structure to avoid hydrology differences 
caused by the obstruction.   

3.1.2 There will be a total of three samples collected per reach.  A single 
sample will be a composite of three sub-samples collected from 
each riffle or transect.  Samples will be collected using a D-framed 
kick-net as described in section 3.3. 

3.1.3 Before sampling, document the site by photographing the reach 
and collecting water quality data.  The California Bioassessment 
Worksheet and the Physical Habitat Quality form can be completed 
before or after sampling reach.  Follow the instructions on the forms 
to complete.  Unless otherwise noted on the forms, physical habitat 
data should be collected from each riffle or transect. 
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3.2 Determining the sampling point 

3.2.1 Riffles present:  The length of the reach is dependent on the 
presence of riffles.  A minimum of three riffles must be present 
within the reach.  Randomly select three riffles to collect samples 
from (fig. 1).  From the upstream third of each riffle, collect three 
sub-samples (net-widths across) and composited into one sample 
(fig. 2).  Repeat in the other selected riffles. 

 
 

 
 

 
Harrington and Born, 1999 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 

Figure 2 
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3.2.2 Narrow stream reach (with riffles):  If the stream width is too narrow 

to collect three net-widths across, partition the reach into three 
sections, upper, middle, and lower.  Within each section identify all 
possible 1x2 square-foot areas, and randomly pick 3 of these areas 
from which to collect the sample (one from each section, top, 
middle and lower, fig. 3).  Combine these 3 into one composite 
sample.  You will obtain a total of 3 composite samples.   

 
 

 
Harrington and Born, 1999 

Figure 3 
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3.2.3 No riffles present:  When no riffle-pool sequence is present select a 
100-meter length reach representative of the characteristics of the 
stream.  Stretch a 100m measuring tape along the bank.  Each 
meter mark represents a possible transect location (fig. 4).  
Randomly select 3 transects to collect samples from.  Collect three 
sub-samples (net-widths across as per section 3.3) from each 
transect and composite into one sample per transect.  If the 
transect is not homogeneous, each sub-sample should be taken 
from the various habitats found on that transect. 

 

 

3.3 Sample Collecting with a D-frame net 

3.3.1 Begin at the farthest, randomly selected downstream riffle or 
transect.  Collect 3 sub-samples from the upstream third of each 
riffle or directly along the randomly selected transect as described 
in section 3.2.  An obstruction could alter the actual placement of 
the net.  The sub-samples will consist of one collection taken from 
each side margin and one from the center of the stream.    

3.3.2 The net opening is held perpendicular to the direction of flow and 
held tightly against the stream bottom so that as substrate is 
disturbed in front of the net, invertebrates flow into it.   

 

Figure 4 
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3.3.2.1 Moderate to high gradient/coarse substrates (mixed gravel, 
cobble or larger) - Disturb a 1 x 2 foot section of substrate 
upstream of the net to approximately 4 to 6 inches in depth.  
Pick-up and scrub large rocks by hand under water in front 
of the net. 

3.3.2.2 Low gradient/sandy or silty sediments – Sample by holding 
the bottom of the kick-net against the substrate and by 
disturbing a 1 x 2 foot area just upstream of the net, with 
ones feet, allowing disturbed macrophytes to flow into the 
net.  When water flow is very low bump the net along the 
surface of the substrate or disturb the area with ones feet 
and then sweep the net through the water above. 

3.3.2.3 Snags and vegetated banks – To sample submerged woody 
debris or banks with protruding roots and plants hold the net 
still and rub the vegetation (1 x 2 ft section), allowing any 
attached macroinvertebrates to fall into the net.  When no 
flow is present, sweep the area of the water with the net 
once the vegetation has been rubbed. 

3.3.3 Maintain a consistent collection/disturbing of substrate for each 
sub-sample of approximately 1 to 3 minutes.   

3.3.4 By splashing creek water on the net, rinse the sample to the bottom 
of the net.  Remove the larger twigs, leaves and rocks by hand after 
carefully inspecting for clinging organisms.  Place a pan under a 
sample container to catch spills as the net is carefully inverted, 
transferring the sample from the net to the container.   

3.3.5 Fill the container with alcohol.  Gently agitate the container to 
ensure thorough mixing of ethanol and sample.  Do not fill a jar 
more than 2/3 full with sampled material so that complete ethanol 
coverage of the sample will allow for proper preservation. 
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3.3.6 Place a label (written on white paper and in pencil) inside the 

container with the following information: 
• Stream name 
• Reach number or location 
• Riffle/transect number 
• Date and time 
• Sampler name(s) 

3.3.7 Proceeding upstream, repeat the above steps for the next two 
riffles or transects within the stream reach. 

3.3.8 Complete a chain of custody (COC) form for each sample 
according to protocol and SOP ADMN006.00. 
 

4.0 MAINTENANCE OF SAMPLING EQUIPMENT 

4.1 Nets and any wading equipment used should be rinsed in a 1% bleach 
solution after use in each reach. 

4.2 When sampling is complete inspect nets for tears or damage and repair as 
needed. 

5.0 SAMPLE STORAGE 

5.1 For long-term storage, samples should be regularly checked for alcohol 
loss and degradation of the sample.   

5.1.1 Within one week of sample collection, replace alcohol with new 
alcohol.  A second and final replacement of ethanol should be 
conducted on the samples three weeks after sample collection.  
The samples can be stored up to one year in the final replacement 
alcohol. 

5.1.2 Inspect alcohol level in samples every three months and refill as 
necessary. 

5.2 Samples will be stored in a nonflammable cabinet at less than or equal to 
25º C, until sample disposal has been approved.   
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California Bioassessment Worksheet 
(CSBP Method: Low Gradient) 

 
 

Study #:__________________________  Date/Time:_________________________ 
 
Sampling Crew: ___________________  Location: __________________________ 
 
Weather conditions: ____________________________________________________________ 

 
Site Information  Non-Point Source Sampling Design 
 
GPS Coordinates: 

 

Lat:  Reach Length:  
Long:  

 

Percent Gradient:  
Elevation:   Physical habitat quality score:  
   
Water Quality   Trans 1 Trans 2 Trans 3 
Temperature  Trans. Loc.:    
EC   Avg. stream Width (meter)    
DO (mg/l)  Avg. stream depth (cm)    
pH  Stream velocity (ft/sec)    

 Canopy cover:    

Insect sample #’s: 
Substrate characterization:    

 % Organic material:    

Comments: 
 
Substrate particle size (%): 

   

 Mud (<0.1”)    

 Sand (~0.1”)    

 Gravel (0.1-2”)    

 Cobble (2-10”)    

 Boulder (>10”)    

 Bedrock (solid)    

 Hardpan clay    

 Substrate consolidation:    

 

 

(loose, ect)    
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